Inhibition of PVR with a tyrosine kinase inhibitor, dasatinib, in the swine.
We tested the efficacy of dasatinib, a Food and Drug Administration (FDA)-approved tyrosine kinase inhibitor, to prevent proliferative vitreoretinopathy (PVR). The effect of dasatinib on RPE sheet growth was determined by measuring enlargement of cultured RPE sheets in the presence or absence of dasatinib. Epithelial-mesenchymal transition (EMT) of RPE cells was assessed by expression of S100A4. A scratch wound assay, cell number count, and type I collagen contraction assay were used to examine the effect of dasatinib on migration, proliferation, and extracellular matrix (ECM) contraction, respectively. Our swine model of experimental PVR with green fluorescent protein-positive (GFP+) RPE cells was used to assess the efficacy of dasatinib in preventing traction retinal detachment (TRD) caused by PVR. Full-field electroretinography and histologic examination were used to determine the retinal toxicity of dasatinib. Dasatinib prevented RPE sheet growth, cell migration, proliferation, EMT, and ECM contraction in a concentration-dependent manner. 0.1 μM dasatinib inhibited nearly 80% of vitreous fluid-stimulated collagen gel contraction. Dasatinib also prevented TRD caused by PVR in vivo. Only 1/11 eyes had a TRD in the presence of dasatinib, while all 11 controls eyes had a TRD. Dasatinib did not cause any detectable toxicity of the retina. Dasatinib significantly inhibited PVR-related RPE changes in vitro and prevented TRD in an experimental PVR model in the swine without any detectable toxicity. Our data suggested that dasatinib may be effective in the prevention of PVR.